INTRODUCTION
The predominant reservoir of Staphylococcus aureus is man: about 15-35% of the population are colonised with S aureus in the anterior nares from which the organism can readily be disseminated to other parts of the body and to the environment. A decrease in host resistance to infection with S aureus can be associated with a wide variety of clinical syndromes of differing severity. The management of these infections may be complicated when multi -resistant -staphylococci are encountered. Although the occurrence of multiple-antibiotic resistant strains of S aureus is still only about 5 %, they can cause serious problems 1, 2 especially in association with hospital special care units where the opportunities for cross -infection and emergence of multiple resistance are high. Any infection control policy aimed at reducing the incidence of staphylococcal infections due to multiple resistant strains must include attempts to eradicate nasal carriage. The give the appropriate antibiotic concentration, sterilised by filtration (0.224, Millipore UK) and used on the day of preparation. Eighteen clinical isolates of S aureus were examined, in addition to two type cultures, S aureus (NCTC 6571) and a methicillin resistant S aureus (NCTC 10442). All strains were grown on nutrient agar slopes for 24 hours at 370C, stored at 40C and sub-cultured weekly. Mueller-Hinton (M-H) agar (CM 337), blood agar (Gibco 1 52 -0600) containing 5 % (v/v) defibrinated horse blood, and quarter-strength Ringer's solution (Oxoid BR 52) were prepared according to the manufacturer's instructions. Nutrient agar slopes (Oxoid R2) were supplied by the manufacturer. Minimum inhibitory concentrations were carried out using the agar incorporation method. Four-hour peptone water cultures were used as inocula, and dispensed using a multipoint inoculator (Denley Instruments, Ltd) on to M-H agar plates containing two-fold serial dilutions of mupirocin. Inoculated plates were incubated aerobically at 37°C and examined for growth after 24 hours. The lowest concentration which gave a complete absence of growth was recorded as the minimum inhibitory concentration. Drug-free plates were inoculated as controls and S aureus NCTC 6571 and S aureus NCTC 10442 were included in each test set as control organisms. Minimum bactericidal concentrations were determined using the velvet pad transfer method. The surface of each agar plate used in the previous determinations were sampled with a sterile velvet pad. The pad was then transferred on to the surface of an M-H agar plate. Following incubation at 37°C for 48 hours the minimum bactericidal concentration was calculated as the lowest concentration of antibiotic yielding no growth after velvet pad sub -culture. Viable bacterial counts were determined by the spread plate method using quarter-strength Ringer's solution as diluent and 5 % blood agar as plating medium. After incubation of plates at 370C, results were expressed as the number of colony-forming units per ml of the bacterial suspension. To remove mupirocin from bacterial suspensions prior to enumeration of viable bacteria, unit volumes of suspension were centrifuged at 3,000 rpm for five minutes, the supernatant decanted, the cellular deposit washed once in -broth, and then resuspended in broth to the original volume.
Staphylococci were grown in either M -H broth or quarter -strength Ringer's solution in the presence or absence of specified concentrations of mupirocin. Two inoculum levels were investigated, approximately 107 and 105 colonyforming units per ml. Cultures were sampled at intervals during the incubation period and viable counts performed. All experiments were carried out in triplicate. The ability of S aureus to initiate growth in liquid medium after exposure to mupirocin was measured by conductance using the 112 L microbiological growth analyser (Malthus Instruments, UK, Ltd). Staphylococci were exposed to mupirocin at a concentration of 256 mg/I for different periods. The antibiotic was removed from each sample by the methods described and 1 ml of this suspension was used to inoculate 9 ml broth contained in 10 ml capacity growth cells. Identical cells containing antibiotic only or bacterial suspension only were incorporated as controls. All tests were incubated at 37°C and performed in duplicate. Changes in conductance of the growth medium due to bacterial growth were monitored and recorded; conductance measurements were made in microsiemens (ps). The interpretation of the conductance measurements in relation to microbial growth were as described in detail by Baynes, Comrie and Prain.'0 As growth proceeds, the conductivity of the medium increases, and a growth curve can be plotted of time (hours) against conductivity (ps). To test the stability of the mupirocin throughout each investigation, an aliquot of culture was taken before and after completion of each experiment. Each aliquot was filtersterilised (0.22p) and divided into two portions. One portion was treated with esterase in the ratio of one volume porcine liver esterase suspension (Sigma Diagnostics E-3128) to one volume of test suspension for 30 minutes in a 37°C waterbath. The other portion was untreated. Both treated and untreated samples were titrated in quarter -strength Ringer's solution (two -fold dilutions) beyond the minimum inhibitory concentration of the organism used. Single drops of 25 pl of each titration dilution were dispensed on to the surface of pre-dried blood agar plates and allowed to absorb into the medium undisturbed. After absorption, the plates were flooded with a log phase broth culture of S aureus NCTC 6571 incubated 18 hours at 37°C. Plates were examined for zones of clearing indicating the presence of the antibiotic. mupirocin -treated cells were washed to remove the antibiotic and used directly as an inoculum, the minimal inhibitory concentration generally decreased 1 -2 fold; the bactericidal concentration however, exceeded the inhibitory concentration by a factor of 500 for all clinical isolates and type cultures.
RESU(LTS
No variation in assays of mupirocin activity before and after each experiment was found. This confirmed the stability of the antibiotic in the presence of both quarter-strength Ringer's solution and M-H broth and at 37°C incubation. Bacterial degradation of the antibiotic was not apparent even when broth cultures were tested after several days' continuous incubation of 370C. Treatment of culture filtrates with esterase negated the titration value in all cases, indicating the continued presence of the antibiotic. DISCUSSION S aureus is one of the major causes (20%) of hospital infection "I which can become life-threatening in debilitated patients.'2 The re-emergence of multipleresistant, including methicillin-resistant, staphylococci has placed further burdens both on the patient and on hospital personnel with its associated problems in the control of cross-infection.", 13 Such were these problems that recently detailed guidelines for the prompt control and management of methicillin -resistant S aureus infections were published by the Hospital Infection Society and British Society for Antimicrobial Chemotherapy (1 986). 14 Although staphylococci can be found associated with a wide range of hospitalacquired infection from skin sepsis to endocarditis, the main reservoir for these organisms is the anterior nares, and recently the importance of gastro -intestinal carriage in hospitalised patients has been reported. ' 
